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 1 
This invention relates fo a methol of clean- 
ing milk botties and other returnable containers- 
for food products and beverages and fo detergent 
compositions more particularly for use in ma- 
chines for washing milk boles, beer bottles and 5 
like containers for edible and potable products 
and for cleaning apparatns and equipment con- 
cerned in the manufacture and transport of such 
products.. Detergents for these purposes are re- 
quired fo have a combinatioi of properties pecu- 10 
liar fo the particular purpose for which they are 
required. Not 0nly must theY have the power of 
quickly removtng traces of food products adher- 
ing firmly to the bottie or oher object fo be 
cleaned but in order that, e. g., bottie washïng 15 
machines may functlon correctiy any excessive 
foaming must be avoided and it is also necessary 
fo ,ommercially sterilize the bottles or other 
equipment. Ai the same rime if is necessary that 
in sterfllzlng no poisonons mterial should be 20 
nsed. 
Proposais bave previously been ruade for nsing 
alkyl quatërnry ammonium compounds as sur- 
facè active agents and it is known that such 
compoun ds possess bactericidal and bacteriostaic 25 
pr6Perties. It is also known fo incorporate 
quaternary ammonium compounds with other 
detergents but compounds containing upwards 
of twelve carbon atoms in the alkyl group possess 
considerable foamlng properties, which render 30 
them quite unsuitable for bottle and like cleaning 
equipment. 
The lack of an ecient detergent which has 
adequate bactericidal properties and does hOt 
foam has made if necessary hitherto fo employ 35 
caustic alkalis ai a .high temperature in bottie 
washing equipment, the high temperatures-caus-. 
ing considerable breakages of botties, and the 
caustic alkalls being dangerous fo the operatives. 
If is an object of this. invention fo provide a 40 
method of Cleaning and sterilizing milk botties 
and llke containers and a composition which 
will lave adequate bactericidal potency for this 
purpose so that what Is known as a "commercil- 
ly sterile'-bottle or other container is obtained,45 
without uslng strong alkalis, or high tempera- 
tures, and in particular, a compoeltion which will 
not foam undtlly. 
If has now been discovered that by a suitable 
selection of the substituent groups in an organlc 50 
quaternary ammonium Compound, if is possible fo 
pr0duce a composition which will fulfil the above 
requiremènt-s wtthout foaming excessively or even 
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as much as the normal strong alkalis foam in the 
concéntrations in which they would be normally 
employed.in bottie washing and like equipment 
fo give the required sterilization for which pur- 
pose a concentration of the order of a 0.25 fo 2% 
solution of a detergent containing 0.5 fo 5 % 
the quaternary compound is required. 
The invention is based on the discovery that 
tetra-alkyl quaternary ammonium halides .or, 
hydroxides in which two of th e alkyl groups con- 
tain hot less than six and not more than nine 
carbon atoms in each hydrocarbon group while 
the other two alkyl groups contain up fo nine 
carbon atoms but preferably hot more than three 
carbon atoms in each group, have the property 
of being compatible with all the alkaline de -« 
tergent compounds other than silicate-containing 
detergents nsed in bottle washing and likë equip- 
ment, such as alkaline hydroxides, carbonates 
and phosphates. Furthermore, while the com- 
pounds have hot so high a bactericidal poténcy 
as the single long-chain alkyl compounds they 
have a sufficient bactericidal potency and deter- 
gent properties and do hot foam in the concen- 
trations in which they have to be employed fo 
give the required sterilization. 
It has further been round that water-soluble 
or water-miscible quaternary ammonium halides 
or hydroxides have the aforesaid properties if 
one or more of the hydrogen atoms in the .six 
fo nine carbon alkyl chains are alkyl-substituted 
or if one or more of the hydrogen atoms in a. 
six fo nine carbon alkyl chain (other than a 
hydrogen atom attached fo the omega carbon 
atom) in a seven fo nine carbon atom chain 
substituted by an alkoxy alkyl or acylamino 
alkyl group or are alkyl chain groups containing 
a polar group and having six fo nine straight . 
chain carbon atoms in the chain. 
AccoroEng fo the invention, a method of cleans- 
ing and sterilizing milk bottles and like return- 
able containers comprises scouring the said con- 
tainers wtth an aqueons solution contining a 
tetra-alkyl quaternary ammonium compound 
having the followtng general formula: 
R X 
wherein X is an anion. R and R2 are organic 
radicals selected from the group consisting of 
alkyls, alkoxy alkyls, acylamino alkyls including 



alkyl chain groups Containing a polar group, the 
said groups contatning at least 7 and not more 
than 9 carbon linkages and including water solu- 
ble aryl substituents of the said radicals. R3 
and 1 are selected from the same group of 5 
organic raclicals as R1 and Ra but containing 
any number of carbon atoms up to nine and in- 

80% NaCO, 30 to 50% hydrated disodtum phos- 
phate in which is incorporated 1.0% of N,N,di- 
octyl, N,N dimethYl ammonium bromide. 
Eoeample III 
A detergent consisting of 94% NaCOn,.5% 
Na3PO4 and 1% N,N,dioctyl NN,dimethyl ara= 

cluding water soluble;aryt substitu entsofthe.said monimnbomide.was USCd--i,n=]:-%: aclueotus solu- 
racals;:. «  -.  .. ..  ...... . fi:na«tr, botfleïwb: dhïne at a 
According o a further feature of the invention 10 temperature of 52  C. and durg a r of one 
ere  provided a sriling detergent composi -day usg ve dirty milk bofitles every ttle 
tion which in aqueo solution,  o !ow ,snrfaçe. ken from the machine was sterile. 
- .....  ........... , tay«mbfiium compo as here- 
teion and produces an able foa'.cQm. -. 
g an alkaline detergent other than a':fliCe- -:Bd;geribed in detergent comsitio wi- 
oenig detergent and fom., 0;5Ato_ ..... ..peren. ..... .._, t,5:. ou cae-aa-tis: can., - ...... be ed in, for example, 
of a water-soluble or water-cildylquae :mfik: tfie: washg eqpment wiout any 
na ammoum halide or hydrode whereof.çW#  . jëc6blë.f6mlgand the bottles th cleaned 
of the alkyl groups each have:noless n, 6nor.- have lover bacterial counts than those noally 
more than 9 carb0n ato ïnçth::Yi-:d%¢ï , '6 Rh.ddrén himer ed andthe 
other two ayl groups each avenot: mbrëhgno »B6t=wNffiffemes are maintaed in a 
three carbon ams in the chain,  more«.sRa contion than hither. More- 

A quaternary ammoniim comp0und selected 
f-r6m« flï adove .defir.,ed,gruP v»hen dissolvedç 
wte prodes a. comitî" wih« ho th.bate!i 
cidal-adcoiderable déerg.ent-, propertesw,itr  25 
ou-an oher dditi0:but it: is preferrêd touse 
a, Comd b t» ffr.Oup, of«quaternaIoEçam 
me:.compdeassocion wiçh aWeak 
alkali or a]atinedeteren other-tham:,si]icater, 
clgz.ma. ,be:effecte d,« 
wek,  alis gUchïas: sodit. caronàte,and 
moder.temperre; :acrdingly-e: ien 
t0n includes ,a-.dëteren comfion  morepar«, 
ficutary for cIearg=be£tlcs,,wich 
qatrna, a0nium«'-copou d:«abovede 
çgethèr witN aweak alti; Such:ssodium, 
carb0natb;:ted ofthat)Song»akai sch: 
 -prefërred: composion: for ear'ingout:the: 
method: aecordg ;.to '.te« iVetionç compr 
dxide: in;,Which:.two::alkl groups contin net, 
l),than..:x;«and,ndt- moréthan ne»crbon» 
bw 1 g.raups c-onta-up,;t&ne«cRrbontOm 
but prefërábly no,morthàmthréd darbnatdms« 
Conveniently, acceding  to: the inventi5 
quç mm-oùmcompound'. ma:be-a  qUa- 
dxfde 
 Its,been.fohndtht'eomPens«àbovede:  
ibedsh0W 'exCellent ctivity-:agai- 
gtiVe Upof0as as:easthe»gïam. 55 
obutarebnly4tacèsof many..compositions 60 
coming within .tHetermS ofthe:4nvtïn.hioh 
a,qually suitable 
o!e :-nd .apF.aIS used 
heptyl-N-propl-N-methF! ammonium hydroMde 
with 10 grains of sodium Crbonate, 8 grains tri- 
sodium phosphate, this amo being sucient 70 
for gallon of water. 

over, the machines can gîve the requisite steriliza- 
tin ai., 10we -temperatur,s  than ihiçherto :em- 
ployed th reenng- geatdealoçthebk: 
aeo bottles.  . Futherm0re,-conmtion-ot 
is eonierblF-reduced bFcz«oer,e 
tericM! .detelgent«  ef: Rta 
are-thotany, dotable« smel! or: tsin: the  
c0neenraidnsed  adreçn0nC:0 .uman= 
bis» 
"utáble foa-m' when nse.d - tPs:spëcificati¢ 
35 timSt: ë terï, iïzins and rt c0mpesii5n' 
ammçnium:halide, or h-ydzex!d¢, h. 
inr no:,a-ppêciablefa;is ,iiblë, fërec,  
at I claire is: 
L = A-method:of., cleang and- stelizg I 
 b0tishibh cemprisess¢ùdg thesad 5tiës 
NrdrmehYlmmbzede. 
,2..A» metho f,-}n« and 
turnlC :f0 d::ontiners 
fou!; 
R X R 
thegoup 
huty!t 
.3: ./Ast eril.izin:: deterentcomp.oaiti wflChi  
aaebus -'élt - 
p/Gdhees:urble? f 0m afr 
ale',forçco'i¢:.bottle»,ith 
t-int«.0:5:%0 . 5%:.by  etht":of 
Ri X R: 

'.,A :sterilizing détergeiït may:be pepëlfOr:us'e  vtin.:is!:gn aiïoia;tïï' n'dR-ïi'ety:lrïli  
inç:-i b6ttie ::washi-:mclêirie :'eoisfing'of ¢O,:tO  75 



he group eons]stlng o 
phosphate. 
-JOHN CHAR- SUGGAN. 
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